
PATENT SPECIFICATION 

NO DRAWING 

l*127s043 

Dote of filing Complete SpeclficaUon: 24 Jan., 1967. 
Application Date: 28 Jan.. 1966. No. 3992/66. 

Complete Specification Published: II Sept,, 1968. 
© Crown Copyright 1968. 



Index at acceptance: —J>2 B(11B, 13J1, 17); B2E(1A. IC. IH) 
Int GL:— D21h5/10 

COMPLETE SPECIFICATION 
Security Papers 



10 



15 



20 



25 



30 



35 



40 



We, Portals Limited, a British Campany, 
of Laverstoke Mills, Whitchucrh, Hampshire, 
Alan John Tooth, a British Subject, and 
John Anthony Thorp, a British Subject, 
both of Portals Limited, Laverstoke Mills, 
Whitchurch, Hampshire, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement: — 

The invention relates to security papezs; for 
example, papers for banknotes and cheques. 

It is known that security papers may be 
rendered distinguishable from counterfeits by 
including alien materials in various forms 
within the body of the paper. These indu- 
sions are introduced during manufacture of 
the paper and may be made from a wide 
range of materials and in various shapes. For 
example, the inclusion may take the form of a 
continuous thread, or ribbon, of Cellophane 
film metallised with an aluminitun layer or, 
alternatively, of P.V.G film or film« of other 
plastics similarly treated. In other cases, the 
inclusion may be in the form of planchettes 
of metal, plastics or paper, or assemblies there- 
of. Alternatively, fibres, differing in colour or 
nature from the fibres constituting the base 
paper, may be included. 

The purpose of these known devices is to 
provide security papers witii features which 
may be readily detected and recognised by an 
unskilled observer and being of such a nature 
as to cause a would-be counterfeitET to under- 
take difficult, tedious and expensive manufac- 
turing operations in order to imitate or re- 
produce the visual effects thereof. 

According to the present invention there is 
provided a method of making security paper 
i^ch method includes the step of incorporat- 
ing within the paper during its production from 
papermaking mxes, as a security jdevic^ a 
thread, plandiette, or fibre wiuch indudes or 

[Price 4s. 6d,} 



consists of a ferromagnetic material^ the 
quantity of ferromagnetic material incorpor- 
ated as the thread planchette or fibre being 
suffident to render the magnetic properties of 
the ferromagnetic material detectable in a 
security document made from the security 
paper. The invention furdier provides security 
paper when made by this method, and also 
security documents such as banknotes or 
cheques whenever made from such security 
papers. 

The threads, plandiettes or fibres may be 
man uf actured from a ferromagnetic material 
or manufactured from a non-ferromagnetic 
base material provided with a coating of f em>- 
m^netic materiaL 

la the case of security devices made from 
solid ferromagnetic materials comprising 
metals, ceramics or plastics materials witii a 
ferromagnetic material filler, a foil of the 
magnetic material may be produced and then 
sub-divided into threads or plandiettes. Fibres 
may be produced from the said magnetic 
materials by any known convenient metiiod of 
producing fibre-like partides of solid material 
such as shaving, skiving, turning, extrusion, 
blowing, cutting, growing whiskers or deposi- 
tion. 

In the case of security devices made from 
materials with magnetic coatings, for example, 
Gdloplrane, glass, alginate, plastics, natural or 
synthetic papers or other tbm materials, sheets 
or webs of these matermls may be coated 
with ferroma^ietic material by dipping, 
vacuiun deposition, electro deposition or other 
known processes, with or without an adhesive, 
and thereafter sub-divided into magnetic 
threads, planchettes or fibres. In all of these 
methods of manufacture, the magnetic coating 
may comprise any convenient medium having 
the required covering and adhesive properties 
and leaded with magnetic oxide of iron, or 
other powdered ferromagnetic material. 
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The security devices according to the 
present invention are intended for mcOTpora- 
Ion into security papers during f^f^ 
by the techniques commonly employed mti« 

5 security paper manufacturing "^^"^^L. 
SSe/a Sgnetic Aread may be m^^^ 

from a bobbin into a cylinder niould paper- 
making machine, or sinular machme of kno^ 
type, so that it is incorporated mto a central 
10 li^r of the paper in course of ma^u^ 

preferably within a secaon of the papcr con- 
teining a watermark of characterisnc form 
Actively, fibre-like pieces of ^^^^'^ 
material, or fibres of some material such 35 
15 silk or cotton coated with magnetic matenal, 
may be mixed with the stock suspension fed 
to die papermaking machine so that the speaal 
fibres arTrandomly distributed an^ngst t*^ 
normal papermaking fibres forming the security 
20 paper. Or, preferably, the special fil^es may 
be introduced as a dHute suspension m water 
to a cylinder mould papermaking madun^ or 
similar machine of known type, alcmg widi an 
appropriate suspension of papennaking fibres 
25 l^such a way that th<^ only appear ^ 
designated bands withm the secunty paper. 

The detection of the magnetic properties 
of the security devices introduced «ito seomty 
papers in accordance with the method of the 
30 present invention may be earned out tor ex- 
^ple by detectoi^ whidi depend upon mag- 
netic properties such as permeabflity, retOT- 
tivity, hysteresis loss and coeravity, or the 
frequ^ or directional depend^ce of any 
35 sudi Twoperdes. As an example, the detection 
may he carried out by arranging for the 
magnetic device to complete a magnetic orcuit 
euCTgised by a permanent magnet or a coil 
fed with AC or DC current and m which the 
40 maEuetic flux linking the circuit operates an 
indicator through a moving uron armature, 
Hall ^ea probe, seardi coU or other known 
system. Alternatively, the detector may fct 
inagnetise the device at one station and flien 
45 detect this signal at another. 

The security devices, in particular threads, 
may also be given discontinuous magnetic 
coatings, for example, by using pnntmg 
techniques, so that the thread or other device 
50 exhibits discontinuous magnettc properties 
along its length either as it is scanned along 
its length or as it is monitored by a smtePle 
array of detecting elements. TTius signals from 
the detector may be verified by a suitable 
55 logic system. Security direads or other dwioes 
of this type may also be manufactured by 
coating onto a sheet or web of base inaterial 
bands of different ferromagnetic matenals ex- 
hibiting differing magnetic properties, the coat- 
60 ings being made in successive operations pa^ 
formed in registradcm with eadi other by 
known means, the coated sheet or web then 
being sub-divided into security mreads or 
other devices containing bands of differing 



magnetic pioperties arran^ in a prescribed 65 

^Snanvely, the security thread or planch- 
ette may be endowed widi magnetic coatmg 
material printed in the form of a 4^, 
lettering or pattern compnsmg mmute diarac- 70 
tLs as disclosed in our Complete Spe^cauon 
No. 1095286 dated the 8th July, 1963. It is 
envisaged diat embodiments of this kmd mght 
convenientiy be detected visually using known 

devices for viewing magnetised co^gs pie- /3 
ferably in co-operation with smtaWe means 
for optical magnification. 

As an example of die manufacture and 
detection of a security paper contaming a 
magnetic thread, a magnetic secunty threaO, 
preferably formed from eidier a foil of uni- 
formly magnetic material or a nbbon ot smt- 
aWe base film coated with a layer of material 
exhibiting uniform magnetic pr<yerties, was 
inserted into paper during manirfacture on a 
cylinder mould machine, in such a position 
that the thread lay witiiin a section of the 
paper containing a watermark of some pre- 
scnbed and characteristic fomL By dus means^ 
the magnetic material of the tiiread was cov- W 
ered, above and below, by a layer of fibres 
which varied in tfiidaiess and density along 
the lengdi of die tiiread. Security documents 
cut from paper made by diis mediod and 
tested widi sensitive detection equipment of 95 
a suitaWc kind, preferably wherein the mag- 
netismg and detecting elements are small and 
lie in contact with the surface of die paper, 
generated output voltages or currents whicH 
varied in magnitude in accordance with me lUO 
prescribed watermark pattern. It was thus 
possible to readHy detect counterfeits. Altern- 
atively, such a security document would be 
verified by two detecting systems placed one 
on each side of the paper whose outti^ are 105 
applied to a suitable logic circuit via a differen- 
tial network. , 

Following is a description by way or ex- 
ample of mediods of making security papers 
in accordance with the invention. 11» 

Example 1 
A magnetic coating mix was compounded 
from the following materials. 

1 gm. Sodium carboxymediyl ceUulose 

(CeUofas B3500 grade). 115 
100 gm. Water. 

20 gm. Magnetic oxide of iron {pB& 
powder). 

The sodium carboxymethyl ceiliilose was 
firstiy dissolved in the water and die hoa 120 
oxide then blended in to give a smooth, brush- 
able paste. ^ i_ u 

A well beaten paper of 40 gm. was orusp 
coated widi this mixture and air dried. This 
material was dien slit into strips 0.75 mm. 125 
wide which were laid into tbe centre of the 
section of a paper web during manufacture 
of the web. 
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Magnetic coatings of this type may also 
be given to other fibrous materials. For ex- 
ample, base strands of material such as silk, 
cotton or synthetics (such as nylon, Terylene 
5 (R.T.M.) or glass) may be drawn through a 
bath of the above described magnetic coating 
n:iix, and then dried and cut into convenient 
lengths. Alternatively, any known techniques 
of deposition may be used. 

10 Example 2 

A continuous len^ of cellulose film, pre- 
viously slit to a width of 0.5 mm. was run 
through a coating apparatus where it was 
contaaed by an applicator roller. The peri- 

15 phery of this roller was serrated, so that lands 
of teeth of l/16th inch width were spaced at 
J inch intervals along its circumference. 

A magnetic coating mixture consisting of 
iron oxide suspended in a cellulose acetate 

20 solution was applied only to the high lands 
of the applicator roller by a contacting roller 
fed from a reservoir. 

^ The 0.5 mm. cellulose film or "thread" with 
discontinuous magnetic coating was then dried 

25 and wound on a bobbin from from whic^ it 
was fed into a cylinder papermaking machine 
in such a way that it was incorporated in the 
centre of the section of the paper web. 
The presence of the disocmtinuous magnetic 

30 material vnthin the ^per was readily de- 
monstrated visually, using a known device for 
viewing magnetic tape. 

EXAMPLB 3 
A web of cellulose film was discontinuously 
35 coated or printed with a similar ink to diat 
of Example 1 and was subsequently slit into 
"thread" of 0.5 mm. width. This thread was 
used and detected as in Example 1. 

Example 4 

40 A magnetic security diread similar to Ex- 
ample 1 was subsequently coated on both 
surfaces with opaque white pigmented ink so 
that the magnetic material was not readily 
visible. This thread was detectable in the ususd 

45 way. 

The present invention as specifically ex- 
emplified above provides security devices 
wiiich, without necessarily diminishing the 
visual value of devices of the hitherto known 

50 types also provide a physical property which 
is not determinable by visual observation but 
which may be readily detected with suitable 
equi|»nent. By this means, doubtful bank- 
notes or other security documents (which may 

55 be very soiled or dirty and therefore not easily 
verified visually) may be readily authenticated 
by non-destructive tests. The difficulties of a 
would-be comiterfeiter are increased since he 
must now imitate botli the visual and ph3^ical 

60 properties of Ae security device. A further 
advantage of the present invention as specifi- 
cally described above is tJiat, during produc- 



tion and processing of security documents the 
physical properties of the security device may 
readily be used for the automatic control of 6 
machinery for cutting; batching, counting and 
similar processes. 

It is to be understood that the present in- 
vention is not limited to the specific details 
disclosed above. For example, magnetic "t 
security devices naay be used whose magnetic 
properties are given directionality. For ex- 
ample a magnetic coating medium may be 
subjected during drying to an external mag- 
netic field whose orientation or direction (re- "$ 
lative to the surface of the device) may vary 
and thus produce permanent directional diarac- 
teristics in the magnetic coating. 

Also any suitable paper making madiine may 
be used. t 

The words "Cellophane" and "Cellofas" 
used hereinbefore arc registered Trade Marks. 

WHAT WE CLAIM IS: — 

1. A method of making security paper which 
method includes the step of incorporating i 
within the paper during its production from 
papermaking fibres, as a security device, a 
thread, planchette or fibre whidi includes or 
consists of a ferromagnetic material, the 
quantity of ferromagnetic material incorpw- < 
ated as the thread plandiette or fibze being 
sufficient to render tne magnetic properties of 
the ferromagnetic material detectable in a 
security document made from the security 
paper. « 

2. A method as daimed in daim 1 wherein 
the thread, planchette or fibre is made by sub- 
dividing a foil comprising a metal, a ceramic^ 
or a plastics material with a ferromagnetic 
material filler. i 

3. A method as claimed in daim 1 wherein 
the ferromagnetic material is in the form of a 
thread, planchette, or fibre manufactured from 
a ^ non-ferromagnetic base material provided 
with a coating of ferroma^etic material. 1 

4. A method as daimed m daim 3, wherein 
the ferromagnetic material is coated onto a 
sheet or web of base material which is sub- 
sequently subdivided into direads, plandiettes 
or fibres, before incorporation within the paper. 1 

5. A method as claamed in daim 3 or claim 
4 wherein the thread is given a discontinuous 
coating of ferromagnetic noaterial so that it 
exhibits discontinuous magnetic p ropert i es 
along its length. j 

6. A method as claimed in claim 5 wherein 
bands of different ferromagnetic materials ex- 
hibiting differing magnetic properties are 
coated onto a sheet or web of base material 
such that the threads, plradiettes or fibres ] 
produced each having a coating containing 
bands of differing magnetic properties. 

7. A method as claimed in rlawn 4 wherein 
the thread or planchette is provided with a 
coating of fexr(»nagnetic material by printing 1 
the coating onto the sheet or web of base 
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material in the f onn of a design, lettering or 
pii Uem* £ _ , 

. 8. A metbod as claimed in any one or oie 
preceding claims wherein the fencmagneuc 
material is a thread which is inserted into tte 
paper in such a position that the dxxead lies 
within a section of the paper c o nraimn g a 
watermark of characteristic form. 

9. A method as daimed in any one or 
claims 1 to 4, or daim 6 wherein the ferro- 
magnetic material is in the form of fibres and 
is introduced as a dilute suspensiwi in water 
to a paper making machine along with^ 
appropriate suspension of paper makmg fibres 
in such a way that the ferromagnetic fibres 
only appear in designated bands wiunn ttie 
security paper. 

10. A method as damied m claun 1 and 



substantially as hereinbefore described specifi- 
cally. 

11. A mediod as daimed in daun 1 and 
substantially as hereinbefore described witli 
reference to any one of the specific Examples. 

12. A method as claimed in daim 1 and, 
substantially as hereinbefore described with 
reference to Example 1. 

13. Security paper when made by a memoa 
as daimed in any one of the preceding claims, 

14. Security documents such as a banknote 
or cheque made by applying a design to a 
security paper as daimed in c laim 13. 

BOULT, WADE & TENNANT, 
111 & 112, lUtton Garden, London, E.C.1. 
Qiartered Patent Agents, 
Agents for the Applicant(s). 
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